Background and Objectives: The complex concept of rational suicide, defined as a well-thought-out decision to die by an individual who is mentally competent, is even more controversial in the case of older adults. Materials and Methods: With the aim of better understanding the concept of rational suicide in older adults, we performed a systematic review of the literature, searching PubMed and Scopus databases and eventually including 23 published studies. Results:
Introduction
Suicide is a global phenomenon accounting for 800,000 deaths worldwide every year [1] . Considering the global aging trends in the world and that suicide rates increase with age, suicide in older adults cannot be neglected [2] [3] [4] . Older adults account for a disproportionately high number of suicide deaths because they are more successful at committing suicide compare to younger adults [5] .
In older age there is a high risk of unrecognized and untreated psychiatric illnesses [6, 7] . In particular, depression is the most common disorder and the most important risk factor associated with late life suicide [3, [8] [9] [10] . However, most depressed older adults do not become suicidal. Furthermore, approximately 55% of late life suicides are associated with physical illness [3, 4] , and older people and those with chronic/terminal illness may not have psychiatric comorbidity. Physical illness is more likely to eventually lead to suicidal behaviour when it causes functional disabilities threatening the individual's independence, autonomy and dignity, quality of and pleasure with life, sense of meaning, usefulness and purpose in life, perceived personal value and self-esteem [11] [12] [13] .
Aging may lead individuals to think back about their lives and to experience either feelings of integrity (if they feel their life has been meaningful) or despair (if they are unable to find meaning and achievement in their life) [14] . Moreover, notwithstanding what they have achieved in their life, older adults have to face changes, which are usually losses, in the context of several domains including health, employment, and relationships. Thus, the aging individual is compelled to go through grieving Table 1 . Definitions and criteria for rational suicide.
Definition/Criteria of Rational Suicide
Siegel [21] Realistic assessment of the situation on behalf of a person whose mental processes are not impaired by either psychological illness or severe emotional distress. The motivational basis for the decision could be understandable on behalf of uninvolved observers.
Cheung et al. [2] Add further details about Siegel criterion (3):
(1) The person understood the terminal nature of her/his condition.
(2) The person consciously disengaged from treatment.
(3) The person communicated the desire or made preparations to end her/his life. (4) A triggering event heightened a hopeless situation.
Werth & Cobia [22] Presence of an unremitting hopeless condition (such as terminal illness, severe pain, both physical and psychological, deteriorating conditions, no longer acceptable quality of life, etc). The decision is a free choice. The decision results from a sound decision making process including the consultation with a mental health professional, and with objective and significant others; a non-impulsive assessment of alternatives, of the possible impact of the decision on significant others, and of the congruence of the decision with the individual's personal values.
Valente & Trainor [19] Rational decisions reflect careful planning and consideration of adequate information (e.g., complete and accurate medical facts); preparations (e.g., wills, funeral arrangements); consideration of effect on others, treatment options and alternatives.
Motto [23] A rational decision should be realistic (i.e., should be made after a realistic assessment of the individual's situation and after gaining full knowledge of options and consequences) and have minimal ambivalence (i.e., a decision should not be made on the basis of a transient desire and should not be inconsistent with the individual's longstanding and fundamental values).
Diekstra [24] Enduring wish to die in a person with a condition of enduring unbearable physical and/or emotional pain, no hope for improvement. The person, who is not mentally disturbed, makes a free will decision which would not cause "unnecessary or preventable harm" to others.
Humphry [25] "Considered decision" on behalf of a mature adult individual, after reasonable medical help has been sought and the treating physician has been informed. A will should be made and a note should be left. The suicide should not involve others criminally.
Weber [26] Two meanings of right to die: -right to refuse life-sustaining treatment; -an "affirmative right to obtain death-a right to suicide".
Graber [27] A reasonable appraisal of the situation reveals that one would be really better off dead.
The concept of rational suicide is controversial and difficult to define, so that some suicidologists and psychologists consider it as an oxymoron. The debate about this topic is even more complicated by emerging and complex to define concepts such as those of "good" or "gentle death", and of "silent suicide", defined as the intention to kill oneself by nonviolent means such as refusal of food and liquids or noncompliance with essential medical treatment. Such means of promoting one's death causes ambiguity in medical, clinical, personal, cultural, ethical, religious and historical interpretations [28] . Moreover, the concept of rational suicide is obviously linked to the debate about the hot topic of euthanasia, physician assisted death (PAD) and physician assisted suicide (PAS) (i.e., if suicide can be rational, then the right-to-die should be legal and regulated).
Given the ongoing debate about the possibility that a "rational suicide" exists, the concern represented by older adults' suicide and the world population aging trend, we performed a systematic review of the literature about rational suicide in late life, with the primary aim to offer an overview and better understanding of the concept of rational suicide in older adults through a description of the main related topics emerged from the literature.
Materials and Methods
We searched PubMed and Scopus databases from inception to April 16th and 19th 2019, respectively, with the following search keywords: rational AND suicid* AND (elderly OR older*). Two of the Authors (C.G., R.C.) reviewed and screened eligible articles according to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram [29] . Any disagreement among reviewers was solved through discussion and with the supervision of the third Author (P.Z.). Studies were included if: (1) they focused on rational suicide defined according to one or more of the criteria mentioned in Table 1; (2) they focused on or included/mentioned older adults. To ensure the most complete reporting of the available literature about the topic, we decided to include all available study designs.
Studies were excluded if: (1) they were written in languages other than English; (2) their full-text was not available; (3) they were book chapters, commentaries and editorials/letters to the editor; (4) they were focused on euthanasia, PAD and PAS.
For each study, we extracted: year, design, sample features, used rating scales, reasons mentioned for rational suicide, rational suicide criteria and/or definition, main results, and conclusions.
Results

Main (Quantitative) Features of the Included Studies
The search retrieved 144 references; 24 full text articles were assessed for eligibility (see Figure 1 for the flow diagram); 1 full text article was not available for the assessment. We eventually included 23 published studies in the review. The data extracted for each of the studies are described in Table 2 , where articles are presented in alphabetical order. The data extracted for each of the studies are described in Table 2 , where articles are presented in alphabetical order. Among the included articles, 6 were original papers [2, [30] [31] [32] [33] [34] , with different designs and aims: 1 was based on coroner records of suicides in older people with and without terminal cancer, and investigated motives for rational suicide [2] ; 2 assessed suicidal and non-suicidal older adults, one with a specific focus on self-determination [30] and one on problem solving strategies [31] ; 1 surveyed primary care physicians and the impact of patients' age on their ability in recognizing suicidal symptoms and willingness to treat patients [32] ; 1 used qualitative in-depth interviews to assess older adults ideating on self-chosen death [33] ; 1 examined older and younger adults' beliefs and attitudes about late life suicide [37] .
Of these six articles, 2 referred to specific criteria or definitions for rational suicide [2, 30] , and only one out of these two actually used them [2] ; in both cases Werth & Cobia's criteria were mentioned, and Cheung also mentioned Siegel's criteria; 1 did not mention rating scales [2] .
Four out of the six studies explored and mentioned several reasons for rational suicide [2, 30, 31, 33] , with the concept of loss being explicitly or implicitly referred to in all these 4 studies. The following topics were mentioned: control, dependence, disability/illness, pain, quality of life (QoL) (3 studies); burden, dignity, loss of pleasure/meaning in life (2 studies) (see Table 2 for more details).
Eleven of the studies described in Table 2 did not include research data, but were specifically focused on old age rational suicide [7, 13, 25, 35, 36, 38, 42, [44] [45] [46] 48] : 5 included case(s) descriptions [7, 13, 25, 35, 36] ; 7 specified the professionals involved in end of life and rational suicide issues.
Criteria for rational suicide and rating scales were mentioned respectively by 3 [13, 36, 42] and 4 [36, 42, 44, 46] of these studies. Battin's and Werth/Werth & Cobia were the most frequently reported criteria for rational suicide. Regarding motives for rational suicide, the most frequently mentioned ones were: loss, including loss of meaning and purpose (9 studies); burden (5 studies); control (5 studies); pain (5 studies); QoL (5 studies); autonomy (4 studies); dependence (4 studies) (see Table 2 for more details).
The concepts of ageism and slippery slope effect were discussed by 2 [13, 38] and 3 [25, 35, 44 ] studies, respectively.
Last, 6 papers were not specifically focused on late life rational suicide but mentioned it [21, 28, 39, 40, 43, 49] ; 3 included case(s) descriptions; all but one [40] specified the professionals involved in end of life issues. Four of these six studies [21, 28, 39, 43] mentioned criteria for the definition of rational suicide: Motto's [23] ; Siegel's [21] and Werth's [41] ; Werth & Cobia's [22] ; Hoche's "Balance sheet suicide" [21] . Among the reasons for rational suicide, loss (including loss of meaning) was implicitly or explicitly mentioned by all papers; other reasons included: pain (4 studies), disability (4 studies), control (3 studies), QoL (3 studies), dependence (2 studies), autonomy (1 study) (see Table 2 for more details).
All but one of these six papers [43] mentioned the Hemlock Society and either euthanasia, PAD, PAS, right to die; 2 [21, 40] mentioned the Living Will.
Main Topics Covered in the Included Studies
The main topics emerged from the papers included in the review were: depression, self-determination, mental competence; physicians' and population's perspectives; approach to rational suicide; ageism; slippery slope. Furthermore, Table 3 briefly summarizes arguments in favour versus arguments opposing rational suicide emerging from the included studies. Table 3 . Arguments in favour and opposing rational suicide.
Arguments in Favour of Rational Suicide Arguments Opposing Rational Suicide
Moral right to self-determination [33] Should death wishes, and ideation and action aimed at deliberately ending one's life ever be considered as "rational"?
Needless suffering [33] Ageism: old age individuals as a burden; death as a solution for insoluble age-related suffering [12] .
Exerting control over one's death: satisfaction and empowerment. Slippery slope: from right to die to social obligation to die [9] .
Suicidal ideation and behaviour may be the logical and understandable outcome of a balance sheet where death becomes preferable to life [33] .
Is suicide per se an evidence of mental instability? [33] Having suicidal ideation is often the very reason why an individual is classified as having a mental illness.
Suicide can be a serious and legitimate answer to the individual's existential situation, which should not be dismissed as a depressive symptom [20] . A history of mood disorder (as well as of any other mental illness) does not mean that the individual's decision-making capacity is impaired and should be questioned forever [50, 51] .
Suicide itself is an emotional condition precluding the possibility of rationality: the suicidal individual is usually not capable to consider other option than suicide to a condition of perceived intolerable misery. One would rather live, if a better solution than suicide was at hand [22, [52] [53] [54] [55] ].
Depression, Self-Determination, and Mental Competence
Though in different ways and from different perspectives, almost all the included articles underscored ambiguities and possible biases regarding old age rational suicide. The point which is most discussed is the possible underestimation of depression in old age patients, either terminally ill or not, and its impact on patients' self-determination and mental competence. Actually, the current nosology includes suicidal ideation and attempts as symptoms of either major depressive episodes and of borderline personality disorder. Thus, the main emerging and unresolved question is whether suicidal ideation and attempt in late life should be always treated as symptoms of a psychiatric disorder or not.
The results about depression in suicidal older adults in the studies we assessed are mixed; while [2] found that among older patients who died by suicide, those with terminal cancer were less likely than those without to be depressed and to have had previous contact with mental health services [30] reported a greater likelihood of depression in elderly with suicidal ideation than in those with no such ideation. These two studies pointed to the question whether or not underdiagnosis of depression is an issue in older patients' suicide, and to the importance of assessing self-determination in the context of the rational suicide debate, respectively.
Consistent with the debate about decisions relying both on judgments and affective states [50] , poorer problem-solving skills were found in depressed elderly suicide attempters, compared to depressed non-attempters and non-depressed elderly, in contrast with the commonplace belief that suicide attempt in late life would be non-impulsive [31] . Moreover, considering ambivalence, ambiguities and the contrast between rationality and inner uncontrolled compulsion in elderly ideating on self-chosen death, Van Wijngaarden et al. [33] indings seemed to question the concept of rational suicide as an autonomous, free decision without pressure.
Briefly, what emerges from the studies we assessed is that underdiagnosis of depression in old age and especially in terminal illness is a relevant problem [56] [57] [58] ecause it can be difficult to differentiate depressive disorders from old age-related cognitive impairment and from the normal emotional responses of a person coping with a terminal illness [59, 60] . On the other hand, not all suicidal individuals are depressed and mental illness per se does not imply that the individual's self-determination and competency are compromised. So, even though a careful assessment of every single situation is mandatory, not every suicidal ideation and/or planning should be "unquestioningly" pathologized. Last, an approach focused on the concept of "understandability" of suicidal ideation and/or behaviour has been suggested as potentially more meaningful and useful than that of rationality, because an approach based on rationality might lead to overlooking the expressive and emotional meaning of the wish to die [52] .
Views of Rational Suicide: Physicians' and Population's Perspectives
Two of the original studies assessed focused on views about rational suicide, on behalf of physicians [32] and of older and younger adults [34] .
The first study found that primary care physicians' skills in recognizing depression and suicidal risk in late life were excellent, nonetheless physicians were less willing to treat older patients, likely due to an age bias leading them to consider suicide intent as rational and normal in that age group [32] .
In the general population, a more favorable attitude towards late life suicide was found on behalf of older adults compared to younger adults. When asked about possible protective factors for late life suicide, interestingly, only a small percentage of respondents believed that mental health care could play a preventive role [34] . It is not clear whether this last result reflects mistrust in the possibility of suicidal individual to receive help, or rather the general population's actual belief that late life suicide is not a clinical issue. Mankind's history has witnessed changing views about death and suicide, which in clinical contexts have both turned out to be something which should be always prevented, fought and avoided; this is linked to the topic of the principles of autonomy versus beneficence, and of patients' autonomy and physicians' responsibility [28, 40] . Conflicts inevitably surround the approach to rational suicide also from this standpoint, starting from the ethical principle guiding healthcare professionals, who should respect patients' autonomy as well as safeguarding their lives. On the other hand, the need of a reflection on the meaning and ethics of care in late life and end of life in the current society has been suggested [28, 39] .
Approach to Rational Suicide
A careful assessment of patients, a thorough and accurate investigation of the meaning of their attitudes towards end of life, and the development of appropriate supportive strategies to face the new emerging needs in the care of old age patients are described by most of the included papers.
It is clearly underscored that each situation and the actual meaning of the wish to die should be evaluated in the context of individual life experience and histories, which are critical elements for the understanding of rational suicide [2, 35, 44] .
The position described by most of the articles reviewed is an "interlocutory" one, encouraging a thorough exploration of reasons for suicide in the context of a "respectful and humane" relationship between patient and "a trained and insightful professional" [43] , based on the belief that most elderly persons "readily discuss their suicidal feelings and intentions and are glad to be able to share their thoughts with someone who cares enough to ask" [61] . Exploration of reasons and meaning of suicidal ideation and/or attempt is particularly important when it clearly emerges a conflictual and ambivalent nature of the decision to die, and when the individual is not realistically appraising her/his problems and prospects [21] .
The approach to rational suicide should go beyond the mere assessment of the presence of a mood disorder, and address the whole range of issues possibly contributing to the individual's wish to die, in order to offer possible targets for interventions, and allow the implementation of approaches aimed at increasing QoL or decreasing pain, distress and suffering, which may eventually lead to a reduction of suicidal ideation [30, 42, 46, 62, 63] .
Ageism
Albeit sometimes used inappropriately in the existing literature, the term "ageism" means a prejudice, stereotyped assumption, or discrimination made on the grounds of a person's age, possibly leading to unfair treatment of older ones. From a clinical standpoint, an ageist attitude may lead clinicians to consider older adults' suicides as rational choices (especially if the person has physical illnesses) and affect clinicians' ability to identify psychopathology [54] . For instance, depression may seem understandable in the context of an older person's health and living circumstances, but considering suicidal ideation and wishes to die as understandable just because of the person's old age is an ageist attitude which should be avoided. Nonetheless, some studies [32] have pointed out that while clinicians' skills in identifying suicidal behaviour in older adults seem to be preserved, what may be lacking is their willingness to treat patients in this age group, especially if the potential reversibility of their condition is underestimated. This attitude too may reflect ageism and therapeutic nihilism. On the other hand, the implementation of coercive life-prolonging measures with a poor consideration of the individual's autonomy is another potential form of ageism hidden behind medical paternalism [36] .
Trying to find a balance between patients' autonomy and clinicians' responsibility, therapeutic nihilism and medical paternalism is necessary to face a phenomenon, which may be associated with increased longevity.
Slippery Slope
Several authors have expressed concern that recognizing the right to die would too easily shift to "a climate enforcing a social, obligatory duty to die", and novelists have well described this risk in science fiction stories such us Richard Matheson's The Test (1958) .
Indeed, several of the selected papers mentioned the "slippery slope" argument, which is also debated in the end-of-life/euthanasia/PAS/PAD context and which refers to the possibility that acknowledging the right to die would eventually shift towards an obligation to die and/or lead older persons to feel guilty if they had no wish to end their life and decided not to commit suicide [21] .
However, it has to be underscored that, in the context of the euthanasia debate, no consensus has yet been reached about the presence of the slippery slope effect [64, 65] .
Discussion
The aim of this review was to offer an overview and a better understanding of the concept of rational suicide in older adults.
Opinions are not consistent about whether older adults' wish to hasten death in the absence of a psychiatric disorder could be regarded as a rational choice. Suicide presenting in the absence of a clinically diagnosable depression (or of other conditions impairing mental function) and occurring in cases of adverse conditions such as physical illness and aging has been considered "rational" from the perspective of respect for individual autonomy, and the rational assessment of utility [52] . Suicide in these situations may be seen as a possibility to regain and exert control and autonomy in the face of a miserable existential condition marked by pain and suffering, before the progressive worsening of one's physical condition, thus finding an escape from a life which is no longer considered as such or worth living.
Even though Authors do not agree on the role of mental disorders in "rational suicide", usually those who adhere to the conventional psychiatric opinion think that mental disorders are preeminent with regard to suicidal ideation and that suicide is a manifestation of psychiatric illness, hence they do not consider suicide as a rational option [40, 54] . The possibility to disentangle depression and suicidal ideation in old-age suicidal individuals would allow the identification of potential targets for ad hoc interventions, going beyond those specifically directed towards the treatment of depression. For instance, there might still be chances, even for terminally ill and/or disabled older adults, to find relief from their pain and suffering, which could eventually lead to a decrease in suicidal ideation and suicide risk [19] . Furthermore, the perspective considering suicide as a symptom of psychiatric illness overlooks the possibility that there may be circumstances in which suicide or the refusal of life-sustaining medical treatment may result from the rational decisions of autonomous individuals, and may lead to interventions aimed at preserving life which can sometimes be applied at the expense of individual autonomy [40] .
Although life expectancy for those living in western societies is higher than ever before in human history, this has had the effect of making it difficult for medical professionals to find a balance between patients' autonomy and clinicians' responsibility, to admit when someone is dying and to know where to draw the line in terms of offering more treatment [66, 67] . The improvement of late life palliative care and QoL should be possibly accompanied by changes in the medical organization and culture to better address the specific end of life related needs in old age.
Some valuable suggestions to face the problem of rational suicide emerge from the studies we assessed; for instance, Richman, quoted by Moore [44] underscored the primary importance, when meeting a suicidal individual, "to make contact rather than obsess over whether they have a right to live or die". The importance of an interlocutory and reflective attitude is described by Ruckenbauer and coworkers [48] , who state that while suicidal individuals cannot be deprived of their autonomy, nonetheless they should not be fully and without protection be released into their autonomy. Moreover, they underscore that patients cannot be reduced to their medical or psychiatric illness, but at the same time, an overestimation of existential stock-taking should be avoided.
It should be underscored that a limitation of this work is that, since the available literature was very uneven and, despite the selection criteria, mainly based on opinions and theoretical papers, the reported quantitative synthesis is limited. Furthermore, we cannot exclude that the choice of not including editorials and book chapters in the current review might have limited the access to potentially relevant material. Further original research studies may help to better understand this complex topic.
Conclusions
In conclusion, despite contrasting positions and inconsistencies of the studies described in this review, what seems to emerge is that the expression of suicidal thoughts in older adults, as well as behaviours suggesting "silent" or indirect suicidal attitudes [68, 69] , should be carefully investigated and addressed, even in the absence of a diagnosable mental disorder. Clinicians should try to decode the possible communicative role of suicidal behaviour while avoiding premature conclusions about the "rationality" of patients' decision to die, and considering it by default as "reasoned behavioural expression of legitimate preference for an earlier death" [7, 46, 49, 70] . Nonetheless, the possibility of rational suicide cannot be precluded.
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